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What is environmental intelligence?

1. The ability to acquire and apply
environmental knowledge.

2. The collection of information of
environmental value.

Environment is derived from a French
word ‘environ’ (surrounding)

Intelligence is derived from a Latin word

intelligere (to comprehend or perceive)

3. The ability to perceive your surroundings.
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Observation revolution: Sensors rapidly expanding
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Observation revolution: Sensors rapidly expanding
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Capacity for data analysis increasing
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Synthesis and visualization techniques emerging
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Communicating good science effectively in a timely manner
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Environmental intelligence pyramid

Communicating good science
effectively in a timely manner
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Report cards create environmental intelligence
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Began producing report cards in Australia
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Report cards expanded throughout Australia
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Chesapeake Bay: Data rich but synthesis poor
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Chesapeake Bay Program indicators

* In 2005, there were 101 indicators; mixed ‘state
and ‘response’ indicators

* No hierarchy or combined indices; No stories

» Conflicting stories: “Happy Talk” vs. “Doom and
Gloom” about perceived progress

Hamditon Leads s by One i British Open .

= The Washington Post =

Bay Pollution Progress Overstated
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Chesapeake Bay Program indicators as they
appeared on the website
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Initial Chesapeake Bay report card produced in 2006
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Report card website created
www.ecoreportcard.org
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Chesapeake Bay report card generates media attention

Report crd media reach

2016
Associated Press 24 M
CNN 29 M
Print/on-line media 40 M
Broadcast media 31 M
TOTAL 124 M
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Citizen scientists conducting regional environmental
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Introducing resilience in 2014 report card

Climate change and Chesapeake Bay resilience
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Distinguishing condition from resilience
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Several basic steps are involved in producing report
cards

Step 1 Step 2 Step 3 Step 4 Step 5

Create

Calculate | Communicate




Step 1: Create conceptual framework

; Riverine ; Estuarine ‘ Marine
Turbid . Sewage Fluvial ; Oceanic
I \ @ ~ Catchment f Sewage ¢ Mmpadied Soil disturbance |

Ecosystem Health Indicators Key Features
& Turbidity due to resuspension of fine grained sediments \ﬁ/ Light limitation > Ocoanic flushing
” Seagrass loss resuiting from high turbidity from resuspension > - 35 v e
and catchment inputs ‘ﬁ;/ Nutrient limitation Humic rich runoff
=t Sewage nitrogen plumes (ascertained using del15N) “* Dugong. turtles and “ Phqtosynth‘eti'cally
(@B Water column nutrient concentrations (total phosphorus used as " seagrass Active Radiation
representative value; highly correlated with nutrients) u f; Light attenuation
Phytoplankton concentration masured as chlorophyll a concentration Riparian vegetation
—a , Lyngbya, a toxic cyanobacteria, grows on seageasses Bl Fine grained sediments -

B Coarse grained sediments
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Step 2: Choose indicators
that convey meaningful ecological information and can
be measured reliably

0.6 —&— Mlaximum standard error
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Step 3: Define thresholds

and reporting regions to establish environmental
benchmarks and spatial details

Dissolved oxygen (mg-L™")

5.0

5.8

4.0 2.0




Step 4. Calculate scorecard
for dissemination to decision-makers, resource
managers, and interested public
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Step 5: Communicate results
effectively through mass media with supporting material
In technical or web-based venues
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Report cards vs. integrated assessments

Report cards

Annual (tactical)

Grades (based on indices)
<12

Data, maps, observations

Geographic reporting
regions

Integrated assessment

Repeat . .
Frequency Multiple years (strategic)

Major Product Recommendations (data gaps, management priorities)

# Indicators Dozens

Supporting Data, maps, observations & references
Materials

Reporting Habitats, functional areas

Units



Integrated assessment: Wetlands habitat

DEGRADED

Degraded wetland habitat has eroded
streambanks 3¢ and no shade %~ |
high nutrients 8EE) and salinity f),
resulting in turbid water . o leww
oxygen levels %', and low populations
of fish =¥, amphibians %5  and
benthic invertebrates 2%
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Integrated assessment: Wetlands habitat

DEGRADED

———
e —

Degraded wetland habitat has eroded
streambanks % and no shade .

high nutriemnts @@ and salinity @ .

resulting in turbid water - 4 lone

oxygen levels %', and low populations
of fish =¥, amphibians e and
benthic invertebrates %

University of Maryland

Desired wetlands habitat has intact
streambanks :% with shade ‘!
providing roots I and debris ﬂ
low nutrients @& | and salinity &=
results in high oxygen 'i“:}' , clear
water - , and high populations of

fish i , amphibians %% . and

benthic invertebrates :f-.‘ .
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Integrated assessment: Wetlands habitat

Indicators
himh Total Iy
@ Phosphaorus '
salinity o
et
Mitrate honer
Dissolved high
Degraded wetland habitat has eroded CY Oxygen 'EEE} Desired wetlands habitat has intact
streambanks % and na shade . " streambanks &E with shade ?
high nutrients @@ and salinity @ . ; Inveﬁr;br;tes ,":.':1 providing roots T and debris ﬂ
resulting in turbid water - 4 loney low nutrients & , and salinity &=
oxygen levels 2, and low populations |4 s i;i?ti[ril;lilieb?ahn!; """"Ihi" results in high oxygen 'i“r] , clear
of fish =¥ amphibians ,ﬁ‘ , and 2 wwater - , and high populations of
benthic invertebrates 2% loww Physical Habitat high | fish “5ae* , amphibians %= . and
Index % benthic invertebrates :"’-:;1 .
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Integrated assessment: Forest habitat

DEGRADED

Indicators
high Density of Exotic o,
Shrubs and Trees *
high Presence of fow
v@ Insect Pests w
low Presence of Forest- 4o,

‘K Dwelling Bird Species%\_s

Degraded forest habitat has high
numbers of exotic shrubs and trees ==,
high % of impervious surface == '
and large deer populations !%
Native seedling regeneration ﬁ and
diversity of forest-dwelling bird
species ‘kare low in patch forest ™ P
ith high occurance of insect pests .

DESIRED

high p Dele:_ low

m opulation o

o Megeneration’ "3

Y ET
Forest )

! h

o Connectivity v

>

high I Percgntagse c;f low
- mpervious suriface H

Desired forest habitat has low numbers
of exotic shrubs and trees * . low %
of impervious surface [-J , and small
deer populations ﬂ' . Native seedling
regeneration 5 and diversity of
forest-dwelling bird species #\-’“ are
high in continuous forest “ with
low occurance of insect pests w -
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Assessing cultural resources as well as natural
resources

Resource
Assessment for
Management
Strategies
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Exotic herbaceous cover

Resource
Assessment for
Management Recreation
Strategies

Exotic tree and sapling cover
Forest pest species
Stocking index
Fish index

Green space
Bird Community Index (BCI)
Amphibian area cover

Sense of place
Forest interior bird species
Grassland bird diversity

Park 7 aspects of integrity
Deer density
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IAN efforts began to become more globalized

Willamette River Chilika Lake Upolu
Oregon USA India Samoa

Kura River Basin
Mizsissippi River Orinoco River Guanabara Bay Armenia, Goorgla Great Barrier Reef
USA Colombia | Brazil Australia
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IAN began to teach globally
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Incorporating cultural resources in report cards
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Surveyed report card practitioners

c 80 %
CT 50%
¢ oo
@ 86 %
Q
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responded the report cards increased
public awareness

responded the report cards had a
positive effect on stakeholder behavior
and resource allocation

responded the report cards had a
positive impact on their basin

responded the report cards increased
the demand for additional information

responded they would recommend
using report cards to their peers



Published Practitioner’s Guide
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Tools, blogs, publications:
www.umces.edu/ian
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New first step: Stakeholder mapping

Who's doing
the grading?




Original 5 steps converted to 3 steps

What's being
graded?

Share the
grade

Get the grade

Y
@ gg ulil @\\\

CHOOSE DEFINE CALCULATE COMMUNICATE
1 concepruauze 2\ (50 ds 3 thresroos 4 SCORES RESULTS
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. New fifth step: Raise the grade

Raising the Grade in the Upper
Mississippi River & its Environs

CURRENT CONDITIONS, ONGOING ACTIVITIES, & FUTURE OPPORTUNITIES

9th Annual Upper Mississippi River Conference
A October 13-14, 2016 ... Moline, IL ..

~ CONFERENCE WHITE PAPER ~




IAN developed a theory of change

Internal External



|AN report cards are based on theory of change
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